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Fig.1 Schematic diagram of the floating wind turbine drivetrain
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Table 3 Optimal parameters of the elastic support stiffness
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Fig.6 Comparison of the vibration energy before and after optimization with or without platform motions

AR RS, o R L E IR RO
£E,7F 0.75 f5850E i AR T 09eE %X (9) ik
75.2% ., ZERFRM, ML shiEf s T, ks
S S SO I RG2S X % sl
A KR Sh e 17 () 50
WF( Wh_Wa)/Wh (9)

Kb W IR S e R W, AR AT
HIRBhRe R W, oA AL E SRS B
42 TRETHIR

Fi 4l TEC61400-3 FrifE 15 1E F & HL T.OC it
HPERIRIRER G PR T (3R 4), AR 4 PR
BRI G R T00, 26 T R LN 5153

F4 FLEREYNAZVNNRBESHETR
Table 4 Environmental conditions of the wind and wave for

the floating offshore wind turbine

PR/ m s A S /m TSR
6 0.32 2.53
8 0.57 3.38
10 0.89 4.22
12 1.29 5.07
14 1.75 591
16 2.29 6.67
22 4.32 9.29
24 5.14 10.14

BEZ A B2 h 2 gt J 00, B OBAE SIMPACK
- 1215 -



T REREJR

TS i b U LA RN At (R de A
o ST LML S LU ) 1T 555 6 A
JEREhEATS 6 A ENURAAS , RN 2]
ASCHEEST (i B R ALEELAS S NI -5 30 )
SRR SRR GERNE

B 7 B s Sc SRR R 5 A 1F

2024,42(9)

PRBh A R L R 7 AN Bl 2 X A 4
I, B AR S A RUE B s K LS #5
FFAIRBCR WA 2 4P XK 24 m/s
i, PoAb s 0 =R AR AR AR AR D 5
MLE F BRSO e, PRl A A i i R oy
BIFEAR T 49.37%,51.96% ,70.00%,

04 35 0.8 - .
Ak Pl ﬁ;ﬂcng

o3 E—— = 5, 2.8 f—A—fiLiE T o —a— flAb)E
E = soer
L Lo
£ 02 B £ 0.4
i 4 #
2ol I =
= 01 = 0.7 s 02

ool ool e s o e

6 8 10 12 14 16 18 20 22 24
P X /m s

6 8 10 12 14 16 18 20 22 24
M /m -5

6 8 10 12 14 16 18 20 22 24
P X /s

(a) FHlA7R (b VAR A 1 (o) VAt D
30

14 F

s L2 b - 25—

7‘2 10 wé 20 F

= o

508 =15k

.. =

o E 10}

E 04 EN

& ~

o2 5k ‘—‘_/__‘/‘/‘—A
0.0 llllllllll 0 llllllllll

6 8 10 12 14 16 18 20 22 24
SRR /m s

(d) ek

6 8 10 12 14 16 18 20 22 24
SRR /m s

(e) RHHLET

7 fRUETEIRENEE B RERT L

Fig.7 Comparisons of the RMS values of vibration velocity before and after optimization
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Fig.8 Comparison of the results of the vibration energy before and after optimization
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Supporting parameter optimization of offshore wind turbine
drivetrain considering elastic supports under multiple
operation conditions

Tan Jianjun'*?, Yang Shuyi’, Yu Zhiling?, Dong Yehong'
(1.CSIC(Chongging )Haizhuang Windpower Equipment Co.,Ltd., Chongqing 401122, China; 2.State Key Laboratory
of Mechanical Transmissions, Chongqing University, Chongqing 400044, China; 3.School of Electrical Engineering,
Chongging University, Chongqing 400044, China)

Abstract: The elastically supported offshore wind turbine drivetrain is the critical transmission
equipment to transmit megawatt—level power. Under the couplings of stochastic wind and waves,
its dynamic characteristics will be affected by the combined effects of stochastic aerodynamic loads
and inertial loads caused by the large—scale motion of the supporting platform, leading to complex
vibration characteristics. To reduce the influence of stochastic wind and waves on the vibration
responses of the offshore wind turbine drivetrain, taking a 6.2 MW offshore wind turbine drivetrain
as the research object, a rigid —flexible coupling dynamic model of the elastically supported
offshore wind turbine drivetrain is established. The mapping relationships among the operation
condition parameters, supporting parameters, and vibration responses of the key components are
constructed through the surrogate model, and then the optimization model of the elastic support
parameters of the offshore wind turbine drivetrain under multiple operation conditions is
constructed. The optimization effects under the multiple operation conditions are compared. The
results show that the increase of the nacelle motion and input torque will significantly enlarge the
vibration responses of the main shaft bearing and the generator stator. The elastic support
parameter optimization can effectively weaken these influences on the vibration responses of the
main shaft bearing and the generator stator,and its improvement effect becomes more significant as
the average wind speed increases. This study has important theoretical reference significance for
improving the long—term stable operation ability of the floating wind turbine drivetrain under the
couplings of stochastic wind and waves.

Keywords: offshore wind turbine; drivetrain; elastic support; optimization
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